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ABSTRACT 
Hydrogel bifocal contact lenses are discussed including 
designs, parameters, market introduction, investigational 
research reviews and survey results regarding fitting techniques, 
patient adaptation, and the future prognosis of these lenses. 
Also included is a review of basic contact lens designs, and 
related systems for presbyopes which existed prior to the 
introduction of soft bifocals. Investigational research 
indicates soft bifocal patient success rates ranging from 
59% to 89%; investigators are very optimistic about the future 
usefulness of these lenses. 
Results from our survey indicate that with only two bifocal 
soft lenses being F.D.A. approved, and another eight to ten 
bifocal soft contact lenses awaiting approval, Portland, 
Oregon optometrists are adopting a wait-and-see attitude toward 
soft bifocal contact lenses. 
i 
INTRODUCTION 
Correcting the vision of presbyopic patients has been 
and continues to be a major challenge for contact lens practi-
tioners. Presbyopes represent a major portion of the 
optometric patient population, and the practitioner is more 
frequently confronted with presbyopic patients desiring to 
wear contact lenses for the first time, or with those who have 
previously worn single vision contact lenses, but now require 
a bifocal correction. The possibility exists that middle~ 
aged adults may become the fastest/growing segment of the 
contact lens wearing population; no single age group needs 
visual correction more. Estimates reveal that a large 
untapped market of over 48 million people exists who are 
possible candidates for spherical bifocal contact lenses.J 
Thus, promoting contact lenses for presbyopic patients may 
create tremendous opportunities for the development and enhance-
ment of a contact lens practice. 
Soft bifocal contact lenses have. recently been developed 
and some are now approved by the United States Food and Drug 
Administration (FDA) for marketing. Little has been heard 
so far concerning fitting techniques, patient selection and 
adaptation, fitting success, and future prognosis and expecta-
tions regarding these new lenses, The purpose of this study 
is to provide information about those soft bifocal contact 
1 
2 
lenses which are presently F.D.A. approved, and are now being 
marketed (Ciba Bi-Soft and Bausch.and Lomb P.A. #1). Information 
has been compiled by means of a literature survey, and an 
optometric practitioner survey (of Portland, Oregon metropolitan 
area optometrists). This study also includes a review of the 
several basic contact lens designs and related systems which 
may be implemented to meet the needs of the presbyopic patient. 
Information is also included regarding two new brands of soft 
bifocal lenses which are expected to receive F.D.A. approval 
for marketing in early 1983 (Wesley-Jessen and Salvatori). 
(See Appendix A for a summary of contact lens design and related 
systems for the presbyope which were available prior to soft 
bifocal contact lenses.) 
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SOFT BIFOCAL CONTACT LENSES 
Previous to the introduction of the hydrogel bifocal contact 
lenses, several basic contact lens designs and related systems 
existed for the presbyopic patient. These were the single 
vision contact lens - spectacle combination, the monovision 
system, and several different designs ofhard bifocal contact 
lenses (See Appendix A). Inherent in these systems were such 
problems as the inconvenience of spectacles, poor binocularity 
and stereopsis, poor optical performance, improper lens centration 
and translation, and corneal physiological problems. Manu-
facturers of the new soft bifocal contact lens designs hope 
that these lenses will overcome many of the above problems. 
Because of the large patient population and advancements in 
lens materials, many contact lens experts .believe that soft 
• 
bifocal contact lens will defin.tely .be an ingredient in 
future successful contact lens practice. 
At present three basic soft bifocal contact lens designs 
exist(See Diagram 1). These are: 
1. Concentric (Annular). This design consists of an 
annular zone of reading power surrounding the central distance 
portion. The pupil moves down and looks through the reading 
portion in the outer ring-shaped zone when the patient performs 
near pointwork. One can also look upward and gaze through the 
near add portion of the lens. The concentric design is more 
comfortable for day long wear because no prism ballasting is 
3 
required for lens stabilization. It will give the patient the 
sensation of image jump due to the distinct transition 
between the distance and near zones. With the simultaneous 
vision design, both the·.distance and near images are projected 
on the retina simultaneously, and there is no image jump. The 
distance portion of the lens is very small and a portion of 
the near add is also within the pupillary area. 
2. Varifocal. This is a variable focus design with a 
gradual progression of power and focus from the lens optical 
center to its periphery. There are no visible lines and the 
lens has no ballast. The center portion of the lens offers 
distance viewing, while the periphery consists of lens power 
for near work above and below the distance portion. There 
is no image jump because of the gradual change in power from 
the optical center of the lens toward the periphery. Patients 
often report good intermediate vision._wi_th_j;J:lis deE;}-g!_l_._ 
Varifocal 
Design 
Diagram 1. 
Near 
Concentric 
(Annular Design) 
Crescent 
Design 
Soft Bifocal Contact Lens Design 
J. Crescent. A crescent-shaped portion at the bottom 
of the lens offers the add power necessary for near work. The 
crescent area remains in place on the lower lid by means of 
5 
prism ballasting and truncation of the lower lens margin. When 
the patient looks down to perform near work, the lower lid 
lifts the crescent area slightly and the pupil moves under 
the lens so that the patient is looking through the near 
power zone. Because the lens bumps against the lid each time 
near work is performed, a sig~ificant amount of lid sensation 
may arise leading to discomfort. The patient also experiences 
some image jump or focusing difficulty when moving to view 
through the add portion. However, with a monocent~ic design 
image jump is eliminated. The near add portion exists only 
on the inferior lens portion of this design. 
History. The first soft bifocal contact lenses were 
approved by the Food and Drug Administration in September, 1981. 
Two different brands were then approved, Wesley-Jessen's 
Durasoft Bifocal Contact Lens and the Bausch and Lomb P.A.1 
spincast aspheric bifocal soft lens. In October, 1981, the 
F.D.A. notified each of these manufacturers and stated that 
modifications of soft contact lenses in designs and indications 
for use constituted substantial changes requiring F.D.A. 
approval prior to marketing. 1 ' 2 Until properly approved, 
these lenses were not to be marketed, but could be distributed 
for investigational purposes. Despite this statement by the 
F.D.A, Bausch and Lomb and Wesley-Jessen continued to market 
their lenses with sales of both at satisfactory levels. In 
January, 1982, the F.D.A threatened to sue Wesley-Jessen to 
halt distribution of the Durasoft Bifocal. 1 ' 11 Wesley-Jessen 
then temporarily suspended but later resumed distribution of 
of the lens. Eventually Wesley-Jessen gave in to F.D.A. 
demands and ceased marketing the lens. Bausch and Lomb 
complied with F.D.A. wishes by suspending distribution and 
sales of their bifocal on January 12, 1982. 11 •17 
After these two lenses were withdrawn from the market, 
Ciba Vision Care prepared for the approval and marketing of 
its soft bifocal contact lens. On June 15, 1982, Ciba's 
Bi-Soft lens was officially approved and the lens has been 
on the market since. 2 
Bausch and Lomb's (3oft bifocal was finally approved and 
returned to the market on November 22, 1982. 17 To date 
6 
Wesley-Jessen's Durasoft Bifocal has not yet been approved, 
however, F.D.A. approval is anticipated in early spring, 198J.5 
Several other manufacturers are presently in the process of 
developing bifocal designs of soft contact lenses. 
Bausch and Lomb. The Bausch and Lomb Soflens (poly-
macon) Bifocal Soft Lens, Progressive Addition #1 Lens Series, 
is of the varifocal design, with gradual power progression 
from the center to the periphery. This design is spincast 
with a spherical anterior surface, an aspherical posterior 
surface, and good reproducibility. 17 It is the posterior 
surface which provides for the progressive power increments 
from center toward periphery. The optical principle is that, 
upon downward gaze, the pupil changes its position relative 
to the lens center into a zone of greater plus power. 
The Bausch and Lomb bifocal is offered in one standard 
base curve with a +1.50 D nominal functional add (see Table 1 
for lens parameters). The add section encircles the entire 
lens periphery. The varifocal design eliminates image jump 
because no definite demarcation exists between zones, and 
actually offers the trifocal vision of spectacles due to the 
immediate focus achieved with this graduated design. 17 The 
power range is -4·. 00 D. to +2. 00 D. With this design,· prism 
ballasting is not necessary. Lid sensation is markedly 
reduced and the lens is thinner throughout. Twelve lens and 
twenty-four lens fitting sets are available. 
Bausch and Lomb offers some important guidelines to 
7 
follow when selecting and fitting patients with the P.A.l 
bifocal. Candidates include those 40 - 55 year old presbyopic 
patients requiring a spherical equivalent lens power in the 
-4.00 D to +2.00 D range, and who require an add of up to 
+2.00 D (as the add requirement increases above +1.50 D, the 
probability of good near visual acuity decreases). The 
patient and practitioner can realistically expect far visual 
acuity to be about equal to spectacle far visual acuity, and 
near visual acuity will probably be somewhat less than 
spectacle near visual acuity. The spherical equivalent 
refractive error is determined and corrected for vertex distance. 
Then -0.50 Dis added to the previous result to correct for 
typical temporal lens decentration. Far visual acuity is 
measured and a spherical over-refraction is performed with 
loose trial lenses to determine if a new lens power is needed. 
Near visual acuity is measured. If unacceptable, +0.50 Dis 
added to the far lens power in an attempt to compromise 
between far apd near visual acuity. If a compromise is 
necessary the practitioner may also adjust by adding~ 0.25 D 
B.C. DISTANCE 
NAME LAB (mm) Pot'\fERS (D) ADD DIAMETER DESIGN 
P.A .1 B&L NA -4· .00 to +1.50 1J.5 Varifocal 
+2.00 (aspheric) 
Bi-Soft Ciba 8.J -6.00 to +1.50 1J.8 Concentric 
8.6 +6.00 +2.00 ( s imul tane ouE 
8.9 +2.50 vision) 
+J.OO 
~urasoft W/J NA -6.00 to +1.25 1J.5 Crescent 
+6.oo +1. 75 (alternating 
+2.50 vision) 
~of-Focal Salvatori 8.7 -4.00 to +1. 75 1J.5 Concentric 
+4·.00 14.0 (alternating 
I vision) 
-
Table 1. Information about soft bifocal contact lenses which are approved or 
awaiting final approval by F.D.A. 
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Bausch and Lomb reports the following clinical performance 
of the typically successful patierit in clinical studies:J 
1. Binocular far visual acuity of 20/25 or better 
in 55% of visual acuity examinations. 
2. Binocular. near visual acuity of J4 20/45 or 
better in 94% of visual acuity examinations. 
J. Average wear time of 12 hours per day. 
4. Biomicroscopy evaluations revealed no clinically 
significant corneal changes. 
In studies completed as of December, 1981, Fetch reported 
an 89% success rate for those patients to whom Bausch and Lomb 
14· bifocal lenses were dispensed. His definition of a successful 
fit includes achievement of the patient's visual goals and 
comfortable day long wear with no harmful physiological effects. 
Much of this success is credited to careful patient selection 
and creative fitting techniques. Fetch found that the more 
mature presbyopes (45 and older) are better candidates because 
those patients have experienced the frustrations of other 
presbyopic options and often find soft contact lens bifocals 
more acceptable. First time presbyopes sometimes compare the 
soft bifocal vision to their pre-presbyopic vision instead of 
a presbyopic spectacle correction, and are not always willing 
or able to accept the soft bifocal option. 
Fetch often found it necessary to begin with trial lenses 
which were -0.50 D to -1.00 Dover the spherical equivalent 
to compensate for temporal decentration. He indicated that 
since very small changes can greatly affect the patient's 
vision it is important to experiment with loose trial lenses 
before declari,ng the fitting attempt a failure. The importance 
of employing a complete fitting set in 0.25 D increments is 
stressed to avoid patient discouragement. Patients generally 
experienced more glare around lights at night and fluctuations 
10 
in visual acuity (depending on the degree of illumination) than 
with spectacles or sing~e vision contact lenses. Several patients 
experienced visual difficulty during the first two or three days, 
14· but experienced a positive adjustment late in the first week. 
For those patients requiring an add of +0.75 D to +1.25 D, 
Fetch recommends fitting the patient for best visual acuity in 
each eye. Most patients function well binocularly far and near, 
and this requires the least patient adaptation. For patients 
requiring a +1.25 to +1.75 add, one should binocularly overplus 
by +0.50 D. Although this decreases far monocular visual acuity, 
far binocular visual acuity of 20/20 is usually achieved. The 
modified monovision approach is recommended for patients requiring 
a +1.75 D to +2.50 add. The non~dominant eye (depending upon 
the patient's primary visual demand) is slightly over-plussed 
for near. The patient must be binocular for this technique 
to work, and the patient can usually maintain far, near, and 
some intermediate binocular vision. If the bifocal lens powers 
available are insufficient for near tasks, Fetch will often fit 
a soft bifocal lens on the distance eye and use a single vision 
lens of proper power for near work. Far, near and some inter-
mediate vision is again obtained. Advant~ges of the modified~ 
14· monovision over single vision monovision are: 
1. More summation which works for the patient's 
advantage. 
2. Variable focus advantage at intermediate distances. 
J, ·Bifocal lenses are less confusing and easier to 
adapt to, especially for patients requiring a 
significant prescription difference between the 
two eyes. 
4. Fewer reports of glare and halos around lights 
at night. 
5. Better stereopsis. 
Josephson, et. al, studied the Bausch and Lomb bifocal 
lens in order to establish the effectiveness of the lens, and 
to consider ocular parameters that would allow practitioners 
to achieve a high success rate for selected patients. The 
11 
nominal functional add power available for this study was +1.25 D. 
Subjects were selected from the first presbyopic patients that 
came into the office, and the final prescription dispensed was 
the minimum minus or maximum plus that achieved maximum acuity. 
Fittings were considered successful if patients were satisfied 
with far and near visual acuity and if no adverse ocular responses 
occurred. Parameters measured were keratometry, horizontal 
visible iris diameter, palpebral fissure width, distance from 
the lower lid to inferior pupil margin, pupil diameters (with 
both far and near fixation), and far and near visual acuity. In 
comparing these ocular parameters of successful patients versus 
non-dispensed patients, no distinct parametric findings could 
be singled out as obvious reasons for the fitting failures of 
the non-dispensed patients. During the fittings the examiners 
noted that fluctuating vision could be caused by decentration 
of the central zone, exces.sive lens movement, and greater than 
0.50 D of uncorrected cylinder at near. The initial lens power 
selected was equal to the spherical equivalent prescription 
compensated for vertex distance. Of 22 patients examined and 
fitted, 16 achieved an accept~ble level of far and near visual 
acuity and physical fit~ Lenses were dispensed to these patients. 
Three of these sixteen were failures, all had near add requirments 
of greater than +1.75 D. Therefore, 13 of 22 patients were 
successful for a 59% success rate.· The range of near visual 
acuities for the successful patients was 20/20 to 20/6o. 15 
Add requirements for successful patients ranged from 
+0.75 D to +2.50 D, and those non-dispensed patients from 
+1.00 D to +2.50 D, showing no significant difference. Nine 
of the thirteen successful patients had an add requirement 
12 
greater than the +1.25 D nominal add. The age range for the 
failed and nondispensed patients was 33-63 with average age 
being 49.9. The age range for successful patients was 44-65 
with a 51.9 average age. Therefore, no significant difference 
existed. Twenty-one of the twenty-six successful eyes required 
contact lens prescriptions identical to the best spectacle 
prescriptions. Three eyes required 0.50 D more plus and two 
required 0.25 D more plus in the contact lens prescription. The 
examiners concluded that patient success was not consistent with 
age or dependent on the add power requirement. They indicated 
that patient expectations, and the patient's ability to function 
without additional reading glasses were key considerations in 
obtaining a successful fit. 15 
A re'cent study by Kreshon involving the Bausch and Lomb 
bifocal (with +1.50 D nominal add) also reveals very promising 
experiences regarding fitting success, although successful fit 
percentages were not given. Kreshon reports that the lens is 
primarily suited for the young presbyopic patient who has 
insignificant.astigmatism, and who finds difficulty adjusting 
to bifocal spectacles, and also to those patients who have needed 
no visual correction in the past, but who now required some type 
of bifocal correction. This.examiner uses the same fitting · 
guidelines and options as reported· by Fetch. 17 
13 
Kreshon's keys to successful fittings with the Bausch and 
Lomb soft bifocal lens include: 
1. Careful patient selection involving medical, 
occupational, recreational, and psychological 
areas. . 
2. Proper patient education. 17 3. Knowl.edge of the available fitting options. 
Meier and Lowther measured the power distribution across 
the Bausch and Lomb Soflens P.A.1 bifocal lenses. They found 
a gradual increase in plus power which approximates an aspheric 
back surface of an eccentricity (e-value) of 0.75. For contact 
lenses in general, e-values range from 0 to 1.0, and the higher 
the e-value the greater the rate of flattening and the greater 
21 the power change. 
The critical zone for near vision for most hydrogel bifocals 
appears to be between 1.5 and 2.5 mm from the lens center. Based 
on a distance of 2.0 mm from the lens center, the Bausch and 
Lomb bifocal gives a +0.75 to +1.00 D add. 21 
Ciba Bi-Soft. Ciba Vision Care's Bi-Soft (tefilcon) bifocal 
hydrophilic contact lens is of the annular, concentric design 
and consists of a central distance zone surrounded byan.aspheric 
transition zone and then a spherical near point in the periphery. 
It is a non-translating lens utilizing the principle of simul-
taneous vision, whereby light simultaneously passes through for 
both distance and near vision. 26 The Bi-Soft is offered in one 
diameter, three base curves, four near add powers, and a distance 
power range of -6.00 D to +6.00 D in o.25 diopter increments 
(see Table 1 for lens parameters) . 10 Schock explained the 
simultaneous vision concept: 26 
"When viewing a distance target, the light passing through 
the small distance zone (about 2mm) is focused on the retina 
while light passing through the near zone is focused in front 
14· 
of the retina. When viewing a near target, light passing through 
the near zone is focused on the retina, while the light passing 
through the distance zone is focused behind the retina. When 
a patient views a distance target, the light through the near 
zone is superimposed on the focused distance image, thereby 
reducing the distance image contrast. This same contrast reduc-
tion occurs when focussing a near object. However, a substantial 
portion of presbyopic patients still find the distance and near 
objects adequately resolvable despite reduced image contrast. 
The lens has been designed for presbyopic patients having pupil 
sizes and spherical aberrations in the normal range." 
Patients with large amounts of spherical aberration and who 
have very small or very large pupils have a lesser chance of 
success with Bi-~oft lenses. 
Because of the additional parameters included in this 
bifocal lens design, fitting from inventory is recommended. 
Satisfactory results can be obtained by fitting from a twelve 
lens trial set. 
The fitting, prescribing, and care of the lens is the same 
as with single vision soft contact lenses; however, Ciba Vision 
offers certain specific procedures and instructions for use when 
fitting the Bi-~oft lens. The following discussion will pertain 
to these guidelines. When selecting the initial lens, keratome-
try readings are used for selecting the proper base curve. 
15 
Distance power used is the spectacle prescription spherical 
equivalent (adjusted for vertex distance· if greater than ±4·.00 D). 
The near add for the lens is taken from the spectacle prescription 
and is adjusted for ve:rtex distance if greater than ~4.00 D. 
The add power needed is rounded to the nearest available add. 
The lens fit is evaluated and if acceptable, the visual evalua-
tion of the Bi-Soft begins. 10 
Far visual acuity is tested and a trial frame or loose lens 
spherical over-refraction is performed. The near acuity is then 
tested in the same manner, with the distance over-refraction 
in place, The over-refraction will often reveal less plus needed 
for far. This is due to the power difference between the far and 
near zones of the lens which creates a "pinhole effect" and 
lt . d . 10 resu s 1n pseu omyop1a. A patient might also require more 
plus at near than he normally would; this is due to vertex dis-
tance and the compensation for less plus at distance. If the 
patient normally achieves 20/20 with his best spherical correction, 
initial minimum acuities of 20/JO at far and 20/4·0 at near should 
be expected. Both far and near acuities usually improve with 
adaptation to the lenses. If patients fail to achieve the 
initial 20/30 , far and 20/4·0 near acuities, it is unlikely that 
they will improve with adaptation. Patients should be within 
half a line of both far and near visual acuities after adaptation 
to the Bi-Spft lenses. Testing for stereopsis is suggested to 
ensure that the lenses are not funx:rt;ioning as a monovision 
technique. 
The retinoscope shoU:Ld be used to check centration and move-
ment of the distance zone within the pupil, and to examine the 
16 
optics of the distance zone. The lenses are dispensed when the 
26 
criteria of a well fitted lens are met. 
Most patients initially report a blurring of their vision 
often described as a hazy border or a second image. This is 
usually overcome by adaptation, which may occur as early as 30 
minutes, but which normally takes about 1 week (some patients 
take up to 30 days to adapt). Changes in vision are noticeable 
under low illumination levels due to pupil dilation, and flare 
may be experienced. Patients must also adapt to flare or halos 
around headlights or streetlights during night vision. Flaring 
and halos will usually always be detected, but patients normally 
adapt to it within two months time. Immediate night driving is 
not recommended until the patient has first adapted to this 
26 
night phenomenon as a passenger. 
Lowther studied and evaluated the performance of the 
Ciba Bi-~oft bifocal contact lens regarding patient acceptance, 
ocular physiology, and visual performance. Twenty-seven 
patients were chosen for the study, of whom nineteen had not 
previously worn contact lenses. Of the 23 patients who completed 
I 
the study, the age ranged from 42 to 58 years with a 4·9. 26 mean. 
Spherical refractive error ranged from +6 .50 D to -4·. 75 D with· 
an add range of +1.00 D to +2.25 D. Bifocal diagnostic lenses 
were NOT available, therefore, the patient's acceptance of this 
bifocal lens was unknown until the ordered lenses were dispensed. 
Only one of the four patients who dropped out of the study 
did so due to unsatisfactory near vision with the lenses (this 
patient was 20/30 at near). The lenses were fitted with the 
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same guidelines as us~d for the tYPical single vision hydrogel 
contact lens (good centration and 0.5 to 1.0 mm of movement). 
Based upon spectacl.e refraction and a spherical over-refraction, 
the full distance power was ordered. The spectacle add power 
derived was used when ordering the bifocal. 19 
Evaluation of the patients showed no physiological problems 
with the lenses other than several cases of mild edema and 
injection with plus lenses, none of which called for discontinuing 
wear. Psychometric visual analysis using Landolt C targets was 
performed over a 90 day follow-up examination period. Mean 
distance acuity levels for spectacle correction and the Bi-Soft 
lens, were both better than 20/20. No significant statistical 
difference was found. Lowther believed that Snellen acuity 
measurements would likely be somewhat less beca.use the criterion 
of five correct identifications of the eight Landolt C targets 
was used. Even though near visual acuity was better than 20/20 
for both spectacles and contact lens bifocal corrections, a 
statistically significant slightly lo.wer near acuity was indicated 
with the Bi-Soft lens. Most patients showed near visual acuities 
no less than 20/20, with a few remaining patients showing no 
worse than 20/25 to 20/30 acuities. 19 
Although some patients showed a significant improvement in 
visual acuity during the first week following dispensing, there 
was no significant improvement in average acuity at either 
distance throughout the length of the study. The patients noticed 
flare with this lens in the presence of a glare source, but this 
effect did not decrease the patients ability to see detail. 19 
18 
Stereopsis with spectacle correction and the bifocal contact 
lens was compared using the Howard-Dolman test for distance and 
the Titmus Stereo test for near. No statistically significant 
difference was found between the two types of correction at 
either distance. 19 
Overall, patient acceptance in the Lowther study was consid-
ered good, with an acceptance of 85%. Results seemed to indicate 
that the Bi-i)oft. lens is accepted by the advanced or absolute 
presbyope as well, and possibly better than the early presbyope. 
Most patients also experienced good intermediate vision because 
of the power distribution across the lens. 19 
The main patient complaint with the Bi-Soft bifocals was 
failure in low illumination. Patients adapted to this within 
several days to two weeks with regard to low indoor lighting 
condition. For night glare, most patients became adapted within 
a two to three month period. A few patients who did not wear 
the lenses regularly under these night conditions never did 
adapt . 19 
The importance of lens centration was emphasized; retinoscopy 
is recommended for checking centration of the distance zone 
within the pupil. 
Since the Lowther study some changes have been made in the 
Bi-Soft lens parameters. They were made slightly larger, to 
1J.8 mm (compared to 1J.O and 13.5 mm), three base curves were 
made available (four were initially used), and the lenses were 
made thinner. 
Wesley-Jessen. Two other soft-bifocal contact lens designs 
are awaiting final approval by the F .D .A. 2 ' 23 The 1!\fesley-
. 19 
Jessen Durasoft Bifocal Contact Lens is a one piece lens made 
of Durasoft II materi~l. 4·4· The lems is an alternating vision 
bifocal, with an upsweep crescent design including truncation 
with prism carrier. Image jump is eliminated due to the 
monocentric design. 
The lens is offered in three base curves, has a distance 
power range of -6.00 D to +6.00 D, and three near add powers 
(see Table 1 for lens parameters). 
Salvatori. The Sof-Form Sot-Focal Bifocal Hydrophilic 
Contact Lens by Salvatori Ophthalmics is a concentric, alternat-
. . . b"f 1 1 22 lng VlSlon l oca ens. The round central zone is for 
distance vision, and the add zone for near vision surrounds 
the distance zone and extends out to a lenticular carrier. Both 
distance and near powers are prod'l,;lced from the same center of 
curvature without optical prism, thus eliminating image jump. 24· 
The lens is offered in a single base curve, a power range of 
-4·.00 D to +4·.00 D, and has a single near add power of +1. 75 D 
(see Table 1 for lens parameters). 
When the eye is looking straight anead the central distance 
zone centers over the pupil. When the eye shifts downward to 
a near point position, the bottom edge of the lens is prevented· 
from going underneath the lower lid, and the lens moves upward 
so that the add zone covers the pupil and enables near point 
focusing. The upward lens movement is an important part of 
the Sof-Focal design. The lens has a lenticular carrier 
constructed so that the upper portion of the lens is the thinnest 
part; the lenticular carrier gradually increases in thickness 
toward the bottom of the lens where it is at maximum thickness. 
20 
The bottom portion of' the lens is .heavier, causing the lens to 
center down and rest against the lower lid, allowing the add 
portion to center over the pupil when reading. 
Salvatori offers several important suggestions regarding 
patient selection and fitting procedures. Those patients 
selected should be low to moderate ·myopes or hyperopes up to 
4·.25 D, with corneal astigmatism not exceeding 1.50 D. The near 
add requirement should not exceed +2.25 D. The patients should 
also have pupil sizes in the range of 2.5 to 4·.5 mm and indicate 
flattest keratometry readings in the 4·1 .00 D to 45 .50 D range. 
The diagnostic lens of first choice is that which comes 
closest to distance spectacle spherical equivalent prescription. 
If the palpebral fissure is less than 10 mm, a 13.5 mm diameter 
lens is chosen; if greater than 10 mm, a 14·.0 diameter is 
chosen. Upon allowing adequate equilibration time the lens 
position and movement is examined. The lower lens edge should 
rest on or above the lower lid margin when the eye looks straight 
ahead. If the 14·. 0 mm diameter lens rides on the lower lid 
margin and the distance zone centers above the center of the 
pupil, switch to a 13.5 mm diameter. If the 13.5 mm diameter 
was initially used and the same centering pattern exists, then 
the likelihood of a successful fit with this lens design is 
remote. If the 13.5 mm lens rides on the lower lid margin but 
the distance zone centers below the pupil's center, try the 
14·.0 mm lens. If the 14·.0 mm lens was used initially, the patient 
·:C 22 
will likely be an unsuccessful candidate. 
Over-refraction is performed with spheres only for both 
distance and for near vision. The examiner may find it necessary 
21 
to slightly over-plus or under-minus in order to arrive at the 
. t t" 22 proper nearpo~n correc ~on. 
Methodology and Results of 
Soft Bifocal Contact Lens Survey 
Soft bifocal contact lenses are the newest addition to the 
rapidly changing field of contact lenses. It was our intention, 
in undertaking this research project, to clear up some of the 
questions regarding the performance of these newly approved 
soft bifocal contact lenses. Only the Ciba Bi-Soft and the 
Bausch and Lomb bifocal had been F.D.A. approved at the time 
of this study. 
To begin the survey all optometrists in the Portland, Oregon 
yellow pages, and all optometrists in the Washington County 
(Oregon) yellow pages were called (approximately 110). Those 
optometrists were then asked if they were presently fitting 
Ciba Bi-Soft or Bausch and Lomb bifocal lenses. There were 34· 
optometrists in the initial telephone survey who responded that 
they were fitting soft bifocal contact lenses, and they agreed 
to complete a survey if it was sent to them. This survey was 
designed to give the optometric student and the optometric 
practitioner, who was not yet fittifl,g soft bifocal contact 
lenses, a better idea of what to expect if they were to attempt 
fitting soft bifocal contact lenses. A summary of this survey 
can be found in Appendix B. 
Of the 34· surveys sent out 24· responses were received, a 
71% return, but only 18 practitioners completed the survey. 
The other six optometrists that responded did not feel that they 
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had fit enough soft bifocal contact lenses to complete the 
survey. The remaining data·included in this report will pertain 
only to the 18 optometrists who completed the survey. 
Three of the pract~iioners responding to the survey fit 
only Ciba Bi-Soft, six fit only Bausch and Lomb b-ifocals, and 
nine fit both Ciba and Bausch and Lomb (B&L) b'ifocals (See 
Table 2L:.. 
Bausch Ciba 
,. Ciba & & 
' 1Bi-Soft Lomb B&L 
·- - -
# of 
O.D. 's 3 6 9 
- -----' 
Table 2. Number of O.D.'s surveyed 
fitting each type of Soft Bifocal 
Contact Lenses (18 O.D.'s completed 
and returned surveys). 
Most optometrists completing the survey had attempted to 
fit very few of the soft bifocal contact lenses. Of those 
practitioners who fit Ciba Bi-Soft 58% ( 7 of 12) had attempted 
only 1-5 fittings, and of those practit.j_oners who fit B&L 
bifocals 73% (11 of 15) had attempted only 1-5 fittings. Only 
one optometrist fitting Ciba Bi-Soft and one optometrist fitting 
B&L bifocals had attempted fitting 26 or more patients (See 
Table 3). 
-c 
# of attempted 
SBCL* fits 
1-5 
6-10 
11-15 
16-20 
21-25 
26 or more 
# of 0 .D.'s --;---ln 
each category 
Ciba B&L 
7 11 
2 1 
1 1 
1 1 
1 1 
----. 
Table J. Shows how 
many O.D.'s surveyed 
fall into each category 
of attempted SBCL fits. 
*Soft Bifocal Contact 
Lens 
It is obvious from these res:ul ts. that most optometrists are . 
approaching sof.t bifocal contact 'lenses very conservatively, 
especially if one remembers that 6 of the responding optome-
trists did not feel th~t they had fit enough patients to 
even complete the survey. 
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Most of the optometrists fitting Ciba Bi-Soft and B&L 
bifocals had successfully fit 5 or less patients. Nine of the 
twelve O.D.'s fitting Ciba Bi-Soft had fit 5 or less patients 
"successfully", and two of those O.D.'s had not yet had a 
successful fit with Ciba Bi-Soft. Practitioners fitting B&L 
bifocals seem to be even less successful, as 13 of 15 O.D.'s 
fit 5 or less patients "successfully", and 6 of those O.D.'s 
had not yet successfully fit any patients (See Table 4). 
# of successfully #of O.D.'s in 
disnensed SBCL uatients each category 
Ciba B&L 
zero 2 6 
1-5 7 7 
6-10 2 1 
11-15 1 
16-20 
21-25 1 
26 or more 
Table 4·. Shows how many 0 .D.'s surveyed fall 
into each category of successfully dispensed 
soft bifocal contact lens patients. 
When the optometrists were asked for their criteria for a 
successful soft bifocal contact lens fit, most of them seemed 
to follow the fitting guides provided by the manufacturers of 
the soft bifo.cal contact lenses. The ranges· reported by the 
practitioners are listed in Table 5. 
Range reported by O.D.'s 
Areas of evaluation surveyed 
·--------
Ciba B&L 
pupil size (mm) 3-6 3-7 
movement (mm) ,. t-2 t-2 
distance visual acuity 20/20-20/25 20/20-20/30 
near visual acuity 20/20-20/4·0 20/20-20/4·0 
daily wearing time 8-16 hrs. 8-16 hrs. 
Table 5. These values are ranges reported by the 
O.D.'s surveyed as their criteria for a-successful 
soft bifocal contact lens fit. 
According to the responses to question #5 of the survey 
(See Appendix B, question #5), 100% of the O.D.'s were using 
all of the fitting tests and techniques that are suggested 
in the manufacturer's fitting guides. 
There were three O.D.'s fitting Ciba Bi-Soft, and three 
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O.D.'s fitting B&L bifocals, using what they called "Modified 
Monovision'', when they fit the soft bifocal contact lenses 
(See Appendix B, question #6). In this procedure one eye of 
the patient is fit with a single vision soft contact lens to 
correct for distance visio.n. This procedure supposedly leaves 
the patient binocular for distant viewing and monocular for 
near vision. 
When practitioners were asked to compare the distance 
visual acuity of soft bifocal contact lenses to the distance 
visual acuity of spectacle bifocals of their successful patients, 
the vast majority reported the same visual acuity or one line 
worse visual acuity with the soft bifocal contact lenses. From 
questions 7,8,9,10 and 14· of the survey it was found that the 
O.D.'s had successfully fit 60 patients with Ciba Bi-Soft and 
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and successfully fit 42 patients with B&L bifocals. For those 
optometrists fitting Ciba Bi-Sofi, 50% (30 of 60) of their 
patients received one line worse visual acuity with soft bifocal 
contact lenses, and 38% (23 of 60) of the patients had the same 
visual acuity with soft bifocal contact lens as with spectacle 
bifocals. Those O.D.us who fit B&L bifocals had very similar 
results with 50% (21 of 42) of the patients having one line 
worse visual acuity with soft bifocal contact lenses, and 4J% 
(18 of 42) of the patients having the same distance visual 
acuity as with spectacle bifocals (See Table 6). 
rr-·Distance visual acuity 
of SBCL compared to # of successful 
spectacle bifocals for patients in each category 
successful SBCL patients 
-Ciba B&L 
- ·--
more than 3 lines worse 
3 lines worse 4· 
2 lines worse 3 3 
1 line worse· 30 21 
Same 2J 18 
1 line better 
2 lines better 
·-----· 
Table 6. Comparison of distance visual acuity for 
SBCL (soft bifocal contact lens) and spectacle bifocals 
for successful SBCL patients (60 patients were 
successfully fit by O.D.'s responding to the survey 
with Ciba Bi-Soft lenses and 42 patients were success-
fully fit using B&L bifocals). 
The optometrists completing the survey were asked to compare 
the near visual acuity of patients wearing soft bifocal contact 
lenses to the near visual acuity that those patients attained 
with spectacle bifocals (See Appendix B, question #8). Those 
O.D.'s fitting Ciba Bi-Soft had 75% (45 of 60) of their patients 
getting the same visual acuity with soft bifocal contact lenses, 
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and 18% (11 of 60) of the patients getting only one line worse. 
The O.D.'s who fit B&L bifocals had somewhat different results, 
with 60% ( 25 of 42) of the patients getting the ·same near 
visual acuity, and 31% (13 of 42) getting one line worse visual 
acuity with the soft bifocal contact lenses (See Table 7). B&L's 
somewhat poorer performance at near may be partially if not 
totally attributed to their limitation of only one add power, 
while Ciba offers several different add powers. 
Near visual acuity of 
SBCL compared to # of successful 
spectacle bifocals for patients in each category 
successful SBCL natients 
Ciba B&L 
more than 3 lines worse 
3 lines worse 
2 lines worse 4· 4· 
1 line worse 11 13 
Same 45 25 
1 line better 
2 lines better 
-·-·-·-
Table 7. Comparison of near visual acuity for SBCL 
(soft bifocal contact lens) and spectacle bifocals 
for successful SBCL patients. 
·----
The next question that optometrists were asked on the 
survey was, "How many of your successful patients have the 
following distance visual acuity (Snellen) with the soft bifocal 
B&L bifocals seem to produce similar results, with the vast 
majority of the patients having distance visual acuity of 20/20 
to 20/25. Of the Ciba Bi-Soft wearers.4J% (26 of 60) had 20/20 
distance visual acuity, and 42% (25 of 60) had 20/25 distance 
visual acuity. Of those patients wearing B&L bifocals 38% 
(16 of 42) had 20/20 distance visual acuity, and 45% (19 of 42) 
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had 20/25. One of the Ciba Bi-Soft wearers did attain 20/15 
distance visual acuity, with none of the B&L wearers receiving 
bette.r than 20/20 (See Table 8). This, however,· is very 
insignificant. 
Distance visual # of successful 
acuitv attained natients in each category 
Ciba B&L 
worse than 20/l~O 
20/40 3 2 
20/JO 5 5 
20/25 25 19 
20/20 26 16 
20/1) 1 
Table 8. Shows distance visual acuity attained 
by successful soft bifocal contact lens patients 
of the O.D.'s surveyed. 
Question #10 (See Appendix B), asked O.D. 's, "How many of 
your successful patients have the following near visual acuity 
(Snellen) with soft bifocal contact lenses?" Here Ciba Bi-Soft 
had a larger percentage attaining 20/20 than did B&L, this 
could also be at least partially attributed to Ciba's larger 
selection of add powers, but Ciba also had two patients who 
received only 20/4·0 visual acuity at near. There was 45% 
(27 of 60)of the patients wearing Ciba Bi-Soft that had 20/20 
near visual acuity, and 4·0% ( 24· of 60) that attained 20/25. 
While only 26% ( 11 of 4·2) had 20/25 near visual acuity 
(See Table 9). This shows that 85% of the patients wearing 
Ciba Bi-Soft received 20/25 or better, and 86% of those wearing 
B&L bifocals received 20/25 or better visual acuity at near. 
Practitioners were asked in question #11 (See Appendix B), 
what the most common complaints were of·their unsuccessful 
soft bifocal contact lens patients. Those optometrists who 
fit Ciba felt that their patients main complaints were about 
reduced visual acuity (far and near), these were· also the 
main complaints received by those practitioners who fit B&L 
bifocals. There were 67% (8 of 12) of the O.D.'s fitting 
Ciba Bi-Soft that said unsuccessful patients complained most 
often a bout distance visual acuity, and 4·2% ( 5 of 12) of the 
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practitioners said that their unsuccessful patients complained 
of reduced near visual acuity. Other complaints received by 
the O.D.'s from unsuccessful Ciba wearers were flare/halos 
and diplopia. Of the optometrists fitting B&L bifocals 53% 
(8 of 15) had received complaints about reduced distance visual 
acuity, and 4·7% had received. complaints about reduced near 
visual acuity from the unsuccessful B&L wearers. Other com-
plaints from unsuccessful B&L wearers were flare/halos and 
discomfort. Therefore, ~.:e is obvious that the main complaint 
that 0 .D, "'s receive about the present soft bifocal contact 
lenses is the reduction of visual acuity, both at far and 
at near.(See Table 10). 
Near visual # of successful 
acuity attained patients in each category 
Ciba B&I, 
worse than 20/4·0 
20/4·0 2 
20/30 7 6 
20/25 24· 25 
20/20 27 
.. 11 
Table 9. Shows near visual acuity attained 
by successful soft bifocal contact lens patients 
of the O.D.'s surveyed. 
# of O.D. 's surveyed 
Complaint who have received 
mentioned comnlaint 
~ih::t B&L 
discomfort 1 
reduced distance visual ac.uity 8 8 
reduced near visual acuity ' 5 7 
flare/halos 2 2 
Table 10. Most common complaints that surveyed O.D.'s 
received from unsuccessful soft bifocal contact lens 
patients. 
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In question #12 (See Appendix B), O.D.'s were asked what 
the most common complaints were from their successful patients. 
Once again, the most corninon complaint received was reduction 
of visual acuity. There were 58% (7 of 12) of the O.D. 's 
fitting Ciba that said reduced distance visual acuity was a 
common complaint, and 25% (J of 12) said reduction of near 
visual acuity was a complaint for successful Ciba wearers. 
Practitioners fitting B&L bifocals received similar complaints, 
with 4·0% (6 of 15) of the o.D.'s receiving complaints of 
reduced distance visual acuity and. 27% ( 4· of 15) receiving 
complaints of reduced near visual acuity from successful 
patients (See Table 11). One O.D. felt that the Ciba distance 
.. 
visual acuity would improve if the size of the distance portion 
of the lens was increased. Another optometrist said he 
increases the distance power of the lens by -0.50 D and the 
near power by +0.50 D. He explained that he does this because, 
the distance portion of the lens is so·small and the centering 
of the lens is so critical. Therefore, by increasing the 
distance portion by -0.50 D the patient may be looking through 
the correct power, even though,the lens is not perfectly 
centered (Ciba has a progressive-addition design). It can 
also be seen from the response to question #12 of the survey, 
that the B&L bifocal lens is somewhat more successful than 
the Ciba for distance vision, as only 4·0% of the 0 .D.'s 
received complaints of reduced distance visual acuity with 
B&L, but 58% of the O.D.'s fitting Ciba received complaints 
about reduced distance visual acuity (See Table 11). 
·--··-~-··-·--·-- .. -·---------· ~---- ··-
# of O.D. •s surveyed 
Complaint who have received 
mentioned comnlg,int 
CJ.ba [ __ _]&;1 _______ 
discomfort 
reduced distance visual acuity 7 6 
reduced near visual acuity J 4 
_f_J:areLhalos 1 2 
Table 11. Most common complaints that surveyed O.D.'s 
received from successful soft bifocal contact lens 
patients. 
Practitioners were asked in question #13 of the survey 
(See Appendix B), how long it normally takes for successful 
patients to adapt to the soft bifocal contact lenses. The 
responses from the O.D.'s seem to indicate that it was much 
the same as any adaptation period to soft contact lenses or 
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for a new bifocal wearer. There were 8J% (10 of 12) of the 
practitioners fitting Ciba that said that their successful 
patients adapted to their new lenses in two weeks or less. 
Those O.D.'s fitting B&L bifocals said.much the same thing, 
with 87% of those practitioners reporting the adaptation period 
for successful patients-at two weeks or less. Thus, from the 
responses to the survey, it mi~ht be concluded that if the 
patient is going to be a successful soft bifocal contact lens 
wearer he will adapt to their visual performance within a two 
week period. 
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When practitioners consider establishing fees for a new 
service they must know how long this new service 'Will take. 
Questions #14· through #17 on the survey deal specifically with 
that aspect. Question #1~ (See Appendix B), asked practitioners 
how many refits were required for each successful patient. For 
the Ciba Bi-Soft wearers 25% (15 of 60) required no refits, 
4·0% (24· of 60) required one refit, 28% (17 of 60) required 
two refits, and 7% (4· of 60) required three refits. Of the 
successful patients in the B&L bifocals 24% (10 of 42) required 
no refits, 24% (10 of 42) required one refit, 4-8% (20 of l.f2) 
required two refits, and 4·% (2 of 4·2) required three refits. 
In this respect B&L bifocals seem to be more time consuming 
to fit, as 52% of the successful B&L wearers required 2 or 3 
refits, while 35% of the successfUl Ciba wearers required 
2 or 3 refits (See Table 12). 
# of successful 
# of refits patients in each category 
Giba B&L 
-None 15 .· 10 
1 24· 10 
2 17 20 
3 4· 2 
more than 3 
Table 12. Shows how many refits each of 
the successful soft bifocal contact lens 
patients needed; according to the O.D.'s 
surveyed. · 
Thirteen of the eighteen O.D.'s surveyed, 72%, felt that 
it took longer to initially _fit soft bifocal contact lenses 
than single vision soft contact lenses. Practitioners 
responding in this manner to question 15 (See Appendix B), 
generally felt that it took from one.c.half·hour to one hour 
longer on the initial fitting exam. 
Exactly half, (9 of 18) of the O.D.'s surveyed felt that 
JJ 
the follow-up care was more time consuming than that of single 
vision soft contact lens patients (See Appendix B, question #16). 
Those practitioners who felt that the follow-up care was more 
time consuming for soft bifocal contact lenses seemed to agree 
that it usually took two more progress checks than for single 
vision contact lens wearers. 
Although 100% of the optometrists responding to question 
#17 said that their follow-up program for soft bifocal contact 
lense.·. patients is the same as for single vision soft contact 
lens wea+ers (See Appendix B, question #17), it can be seen 
from the responses to questions #14·, #15, and #16 that the 
average O.D. can expect to do some refitting, take more time 
in the initial fitting, and do more progress checks than for 
the single vision soft contact lense patient. All of these 
aspects must be considered, along with the·high cost of the 
bifocal lenses, when setting fees for the soft bifocal contact 
Tenses. 
In response to question #18 (See A~pendix B), 44% (8 of 18) 
felt that the present soft bifocal contact lenses were very 
limited in usefulness, satis;fying only a small percentage of 
the presbyopes. Another 1?% (J of 18) felt that B&L would be 
'i'-·,•··· 
a much better lens, if they had more than one add power. There 
were 33% (6 of 18) of theoptometrists that felt that although 
the present soft bifocal contact lenses were not perfect, at 
least they were anothe~ tool by which to satisfy their patients. 
Only 11% (2 of 18) of the O.D.'s surveyed felt that the present 
soft bifocal contact lenses were an "excellent" addition to 
their optometric services. 
From the small number of optometrists in the Portland, 
Oregon, area that are fitting soft bifocal contact lenses, and 
from the small number of patients that each of these practitioners 
have attempted to fit, it is obvious that Portland is not a 
major target marketing area for either of the soft bifocal 
contact lense manufacturers. It is also obvious that local 
practitioners are approaching the softbifocal contact lenses 
with a "wait and see" attitude. It should also be noted, that 
many of the O.D.'s contacted in the initial telephone survey 
said they were waiting until more soft bifocal contact lenses 
were approved before offering them to their patients. 
It was the intention of this survey to give students of 
optometry and practicing optometrists, who are not yet fitting 
soft bifocal lenses, some idea of what to expect when 
attempting to fit their first soft bifocal contact lens patient. 
It must be understood, however, that as new soft bifocal contact 
lenses are added to the market the results of this survey may 
change considerably. 
CONCLUSION 
Investigation research reveals that soft bifocal contact 
lenses can be successful for certain presbyopic patients. 
Success rates ranging from 59% to 89% have been reported in 
studies involving the Bausch and Lomb P.A.1 bifocal and the 
Ciba Bi-Soft bifocal lenses. B&L investigators have varied 
opinions regarding patient age relative to fitting success., 
Some feel that success is independeht of age, one feels that 
the lens is more suited for young presbyopes, and another 
feels that the more mat~e presbyopes are better candidates. 
The Ciba investigation revealed that the Bi-Soft lens is 
accepted better by the advanced or absolute presbyopes . 
. All investigators agree that careful patient selection 
regarding motivation, occupational and recreational needs, 
and the physiological ability to wear these lenses are very 
important. Proper patient education regarding visual expec-
tations and lens care is essential prior to attempting a 
fitting. The examiner should have a thorough knowledge of 
the various. fitting options available (including the modified 
monovision technique). 
To generalize, B&L P.A.1 patients can expect distance 
visual acuity to be similar to that of the distance spectacle 
correction. They should expect near acuity to be somewhat 
less than that of the near spectacle correction. Ciba Bi-Soft 
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patients should expect maximal acuities for far and near to be 
within one-half line of the best corrected far and near spectacle 
acuities. Both lens designs: e::khlbi;t,prcfolemEI with flare and 
halos in low illunl.ination, but successful patients adapt to 
this within several days to one month and the problems are no 
longer bothersome. All of the investigators indicate that 
future new improvements of soft bifocal contact lens designs 
will result in an even better prognosis for successful 
presbyopic contact lens fittings. 
There were eighteen Portland, Oregon area optometrists who 
completed the survey on soft bifocal contact lenses (three fit 
Ciba Bi-Soft only, six fit B&L only, and nine fit both Ciba 
and B&L). Those eighteen O.D. 's fit only 60 patients with 
Ciba Bi-Soft, and 4-2 patients with B&t bifocals. Portland 
area optometrists fitting soft bifocal contact lenses indicated 
that they were fitting according to the manufacturer's fitting 
guide. There were three O.D.'s who responded that they were 
fitting by the modified monovision technique (See Appendix B, 
question #6). The main complaint that Portland area optometrists 
received about Ciba and B&L bifocals was about reduced visual 
acuity. 
2. 
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APPENDIX A 
A Summary of Contact Lens Designs and Related Systems for 
the Presbyope Prior to Soft Bifocal Contact Lenses. 
Single Vision Contact Lens - Spectacle Combination. There 
are several basic contact lens designs and related systems for 
the presbyopic patient. First, consider the single vision 
contact lens - spectacle combination. This is probably the 
simplest form of presbyopic correction, and consists of single 
vision hard or soft contact lenses for distance vision combined 
with half-eye, full-lens, or bifocal (upper portion for 
intermediate and lower portion for near distances) spectacles 
which are worn over the contact lenses for near visual tasks. 25 
This combination may be best for many long-term contact lens 
wearers, especially for those who use near vision for prolonged 
periods of time or for those who perform under adverse visual 
- 1 
conditions such as low illumination or intense glare. 3 
Presbyopic aphakic and keratoconus patients may also experience 
success with this system. 
Monovision System. For some contact lens wearers who 
become presbyopic, wearing spectacles over their contact lenses 
is inconvenient. The monovision system is surprisingly satis-
factory for a large number of such pres-byopic patients. 4 ' 6 ' 9' 7' 20 ' 18 
In this approach one eye is fit with a contact lens for 
distance and the other with a contact lens for near. When 
fitting the monovision system, three important criterion must 
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be considered: prescription, occupation and ocular dominance. 25 
Consideration of prescription includes the factors of lens 
power, astigmatic power, residual astigmatism, amount of 
anisometropia and the fitting characteristics of the lens 
powers themselves. For example, when considering residual 
astigmatism, a patient requiring a higher demand for good 
distance vision than for near should have the eye with the 
least residual astigmatism fit for distance. For a patient 
desiring maximal vision for distance and near, fit the eye with 
the most residual astigmatism for near and the other eye for 
distance. Most patients can attain better vision at near with 
a residual error than at distance. Regarding occupation, 
consideration must be used for those patients performing pro-
longed near point tasks and who have specific task demands, 
especially on either their right or left sides. The near lens 
should be fit on the eye related to the side of the activity, 
thus minimizing eye and head movements. 
Fitting the distance lens on the dominant eye has long 
been the standard practice because most patients require better 
distance vision than near vision. For those patients whose 
near visual environments are more important, the near lens is 
fit on the dominant eye. However, some literature reports 
seem to indicate that the consideration of ocular dominance 
is not as important as once thought. 6 •9 
Important advantages of the monovision system include 
lack of a need for spectacles, better peripheral vision, ease 
of fitting, eager and motiva.ted patients, and a more favorable 
economic outcome for the practitioner. 4 ;25 Noticeable 
disadvantages are in the areas of depth perception and visual 
effectiveness, where every monovision patient will experience 
some loss of both. Benefits of the monovision system usually 
outweigh disadvantages, and recent studies indicate that loss 
of stereopsis is not necessarily a problem area for many of 
these patients. 6 ' 16 
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Hard Bifocal Contact Lenses. In recent years many different 
types of hard bifocal contact lenses have been created and 
fitted, often with limited success. None have been satisfac-
tory for a substantial portion of the population.· Problems 
include poor optical performance, poor lens centration and 
translation, and physiological problems such as corneal edema. 
These are three basic forms of hard bifocal contact lenses: 8 
1. Concentric (Annular). These are perhaps the oldest 
form of bifocal contact lenses and consist of a central optical 
zone for distance vision surrounded by a zone of different 
optical power for near vision.7,S The nearpoint (annular) 
zone must be of proper quality and width enabling it to occupy 
a significant portion of the pupil·to provide an adequate near 
image; therefore, the distance zone is much smaller than in 
single vision lenses. Included in this design is the simultan-
eous vision lens in which both distance and near images are 
projected upon the retina simultaneously, with one focused and 
the other unfocused. The designing, manufacturing, and 
clinical management of this design are ·quite simple. The lens 
may rotate freely without visual disturbance and there is no 
prism ballasting (allowing for constant thickness and no excess 
weight). The patient experiences near vision above as well as 
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below the distance portion. This design is easier to fit on 
smaller, steeper eyes. This lens design must be fit steeper, 
however, to minimize movement and obtain centering which may 
lead to corneal insult due to lack of movement and tear 
exchange. The patient normally experiences image jump when 
crossing the junction, and pupil size changes due to varying 
illumination levels may result in flare and halo effects.7• 8 •1J 
2. Aspheric, Progressive, Variable Focus. This design 
consists of a small central zone of distance power surrounded 
by a zone of aspheric peripheral curves which provide a 
varying amount of increasing plus power toward the periphery. 8 
No distinct line separates the two zones. This design can be 
made thin (no prism ballast), there is no image jump, and good 
intermediate vision is often reported. This design also 
requires proper centration and minimal movement and must be 
fit steeper, leading to possible corneal insult. 
J. .Segment, This design can have fused or one-piece 
segmE;'!nts located on the inferior portion of the lens. The 
fused are most commonly used, and the most common shapes are 
the D and crescent segments.? This design operates on the alter-
nating vision principle with a distance portion above and 
inferior near portion. Lens rotation must be stabilized with 
a prism ballast a~d/or truncation on the inferior lens portion. 8 
The lower lid margin is significant in that it must help to 
translate the lens upward allowing the hear portion of the lens 
to cover the pupil in the reading position. With this design 
one must allow for a loos.er :fit because lens translation is 
required. The lens has a larger distance portion with a maximum 
useful reading area, and there is no image jump with the 
monocentric design• Incorporation of front surface cylinder 
to correct for re.sidual astigmatism is sometimes· possible. 
Proper lens positioning and translation. is a major problem, 
4J 
as well as increased weight and thickness due to prism ballast. 
Lower lid irritation can become a problem, and this design is 
more difficult to manufacture and is more expensive. 
Appendix B 
Sample and Summary of Soft 
Bifocal Contact Lens Survey 
4·4· 
. ~M.~~~ .. 
·SOFT BIFOCA, 
.~ .. 'PF· ..... . 
L~Ns~:suRVEY .. 'L 
1 . \'Jhich brands of. soft. bif9cal cqntact' lf)nses are you 
presently fitting? 
I 
Ciba Bi-soft .. 3 Bausch & Lomb (B&L)_6_ 
Both 9 
2. How many patients have you attempted to fit with soft 
bifocal contact lenses? 
Number ' C1ba· B &L 
1 
- 5 7 11 
6 - 10 2 1 
11 
- 15 1 1 
,., 16 - 20 1 1 
21 
- 25 • 0 0 
26 or more (Please e:ive #.) 1 1 
Comments: None 
J. To how many patients have you successfully dispensed 
soft bifocal contact lenses? 
Number Ciba B&L 
zero 2 6 
1 - 5 7 7 
6 - 10 2 1 
11 
- 15 0 1 
16 - 20 0 0 
21 
- 25 1 0 
26 or more (Please 12:i ve · #.) 0 0 
Comments: None 
* All of the numbe:r:-s given above correspond to the number 
of optometrists fallin~ into each category. 
45 
4. For the following areas, please list your criteria for 
a successful soft bifocal contact lense fit: 
Ciba B&L 
Pupil size (mm) 3-6 1-7 
Movement (mm) ~-2 !-2 
Distance visual acuity (snellen) 20/25+ 20/JO+ 
Near Visual acuity (snellen) 20/4·0 20/4·0 
Daily wearing time 8:_16 hrs 8-16 hr s . 
Comments: None 
*The above values are ranges reported by the optometrist's 
surveyed, 
5. Are you NOT using some of the tests or techniques for 
soft bifocal contact lenses that are listed in the 
manufacturer• s- :f'itrting.~gud.des? 
Ciba B&L 
Yes 0 0 
No 18 18 
If yes, please explain why not: 
6. Do you have any special fitting test or techniques for 
soft bifocal contact lenses other than those listed in 
the manufacturer';S fitting guides? 
Ciba B&L 
Yes 
No 15 1S 
4-6 
If yes, please describe: "Modified Mono-Vision 1' (Described 
in text of report). 
*Numbers given in #5 and #6 above corespond to the number 
of optometrists falling into each category. 
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?. For successful patients, when comparing soft bifocal 
contact lenses to spectacle bifocals, the distance visual 
acuity (snellen) with soft bifocal contact lenses is 
(please give number of patients in each category): 
Ciba B&L 
More than J lines worse 0 0 
3 lines worse 4· 0 
2 lines worse .30 J 
1 line· worse 2J 21 
Same 0 18 
1 line better 0 0 
2 lines better 0 0 
8. For successful patients, when comparing soft bifocal 
contact lenses to spectacle bifocals, the near visual 
acuity (Snellen) with soft bifocal contact lenses is 
(please give number of patients in each category): 
C~ba 1 B&L 
' .. i 
More than 3 lines worse 0 0 
3 lines worse 0 0 
----~ 
2 lines worse 4· 4· 
1 line worse 11 ' 13 I 
Same 4-5 I 25 
-
1 
1 line better I 0 I 0 
' 2 lines better 
-
0 0 
9. How many of your successful patients have the following 
distance visual acuity (Snellen) with soft bifocal contact 
lenses? (Please give number of patients in each category.) 
Ciba B&L 
\'J orse than 20/4·0 0 0 
. 
~.Q/40 1 2 
20/30 s s 
20/25 2S 19 
20/20 26 16 
20/15 1 0 
*Numbers given in #7, #8, and #9 correspond to patients 
of the optometrists surveyed. 
4.S 
10. How many of your successful patients have the following 
near visual acuity (Snellen) with soft bifocal contact 
lenses? (Please give number of patients in each category.) 
Ciba B&L 
Worse than 20/40 0 0 
20/4·0 2 0 
·--·---
~/3_0 7 6 
_20/25 
"24 25 
-~0/20 27 11 
·-----
11 • \~hich of the following are the most common complaints of 
your unsuccessful soft bifocal patients? 
,..__c=-'1=·-' [?a~- __ .. B&L 
.D-,::.1:=.;. S::::..C;:::.O=.;m::.:.:..f.:..O.::...r..::.t __________ -1-__ _Q_ __ . ... 1 
.;..;R;,.:.e...::d:;.;.u:..:c-:.e...::d:;..._:d:.;;:i:..;.:s...:t:...:an.::.:.:c;....e_v-.i_s_u_a_l..:,.__a_c_u_i_t_:y+-~8---4---'E}~.--.... -.. -
,_R"""e..;;d;..;;.u;;..;;:c...;.e...;.d;,...:.:n:;.:.e-:.a:..:r;..._:v...:;i:...s_u_a...:l=--.a_c_u_i_t.,.!y::...._ _ .J----L5___ _____ ... 7 
2 2 _r].are/Halos. 
----- --··-··------- ---····---
Others _ 1 0 
Comments : None 
12. Which of the following are the most common complaints of 
your successful soft bifocal patients? 
C1ba B&L 
Discomfort 0 0 
Reduced distance visual acuity 7 6 
Reduced near visual acuity 3 4· 
.flare/Halos 1 2 
·----·-----
Others 1 0 
Comments: 1 . Ci ba needs to increase the size of it's 
distance portion. 
2. Ciba patients require an additional -0.50 D 
for distance vision and an additional 
+0.50 D for.near. · 
J, Patients wearing soft bifocal contact lenses 
required more minus in the dark, due to in-
creased pupil size. 
*Numbers in #10 refer to patients, in #11 and #12 to optometrists. 
13. Successful patients will normally adapt to the visual 
performance of the soft bifocal lens within: 
C1.ba B&L 
1 
- 3 days 2 3_ 
4 - 7 days 4· 5 
1 - 2 weeks 4· 5 
---2 
- 1 weeks 1 1 
3_- 4· weeks 1 0 
4 - 6 weeks 0 0 
more than 6 weeks 0 1 
Comments: None 
4-9 
14. How many refits were required for each successful patient? 
(Please give number of patients in each category.) 
Number of refits C1.ba B&L 
_tl'one 1S 10 
1 24; 10 
2 17 20 
3 4· 2 
More than 3 0 0 
15. Is the initial fitting time for a soft bifocal contact 
lens patient greater than your average fitting time for 
single vision soft lens designs? 
Yes 13 No 5 
If yes, about how much more time is required? 
Ciba i-1 hr. B&L !-1 hr. 
16. Do you find that your follow-up care program for soft 
bifocal contact lens patients is more time consuming than 
that of your single vision soft lens patients? 
Yes 9 No 9 
If yes, about how much more time is required? 
Ciba 2 more progress B&L 2 more progress 
checks . checks 
*Numbers in #14· refer to patien.t:3, in #13, '#15, and #16 to o.D.s. 
17. Briefly describe the follow-up program for your soft 
bifocal contact lens patient~. 
All 18 practicioners surveyed said that their follow-up 
care for soft bifocal contact lenses was the same as for 
single vision soft.contact lenses. 
18. In terms of opportunities for practice development, what 
is your prognosis regarding the future usefulness of 
soft bifocal contact lenses? 
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1. Eight optometrists felt that the future was poor unless 
the present lenses are improved. 
2. Six practicioners felt that the present soft bifocal 
contact lenses were an added tool to build their 
practices. 
J, There were three optometrists who felt that B&L needs 
to offer more add powers. 
4. There were only two O.D.s who felt that the present soft 
bifocal contact lenses were an excellent tool to add to 
their practice. 
APPENDIX C 
Survey Cover Letter 
_51,·.·. 
', .,,-
PACIFIC 
UNIVERSITY 
COLLEGE OF 
OPTOMETRY 
Dear Doctor 
----------------
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In partial fulfillment of the Doctor of Optometry degree 
from Pacific University College of Optometry we are conducting 
a research study regarding soft bifocal contact lenses. Part 
of this study involves a survey of those Portland area optometrists 
who are presently fitting soft bifocal contact lenses. 
You have been selected to participate in this survey as a 
result of a previous telephone survey. Therefore, we will 
greatly appreciate your participation in our study. Please fill 
out the enclosed questionnaire and return before February 21, 1983. 
This study is being conducted with the idea that it will 
provide useful information for those optometry students and 
practitioners who wish to become more familiar with the present 
status and future possibilities of soft bifocal contact lenses. 
A copy of this study will be on file at the Pacific University 
library after May 15, 1983, or a copy will be made available to 
you upon your request. 
We thank you for your time and cooperation. 
Sincerely, 
David Ellis 
Royce Grimsrud 
Dr. James Peterson (Thesis Advisor) 
2043 COLLEGE WAY FOREST GROVE, OREGON 97116 TELEPHONE (503) 357-6151 
